
The downward
trend in cattail
expansion is
attributed to a
combination of changes
in on-farm practices, the
operation of stormwater
treatment areas, the
redistribution of treated water
inflows (red arrows) and
natural fires. 
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phosphorus inflows from agricultural and
urban areas, cattail began to bully its way
into the Everglades landscape, out-muscling

more desirable plants such as sawgrass
and other vegetation which provide
habitat for wildlife. Thickets of cattail
form a dense mat, blocking sunlight
and lowering dissolved oxygen levels
needed by aquatic life below. They

grow so close together that wading
birds are unable to forage for food
in the shallow marsh. Sustained

deep water levels also give
cattails a competitive advantage
due to their ability to move
oxygen from their leaves

down to

their
roots. 

In the
late 1980s
and early
1990s, aerial vegetation mapping and field
visits in a 104,000-acre portion of the
Everglades known as Water Conservation
Area 2A verified intense growth stands along
major inflow points. This cattail explosion
was visual documentation of changes in the
Everglades habitat due to excess nutrients
and became a rallying cry for water quality
improvements. 

IMPROVING WATER QUALITY

Settlement of a federal lawsuit in 1991
and subsequent passage of the Everglades
Forever Act in 1994 set into motion a series
of construction, research and regulatory
programs designed to significantly reduce
phosphorus inflows into the Everglades. A
major component is the construction of
several large wetlands, known as Stormwater
Treatment Areas (STAs), to capture and

biologically remove excess nutrients from
farm water. Four STAs have been built and
two more are scheduled to come on-line this
year. 

The agricultural industry was also
required to implement changes in on-farm
practices to reduce the amount of
phosphorus leaving farm fields. Growers
have consistently surpassed the 25%
reduction mandated by the Everglades
Forever Act. This year, the Everglades
Agricultural Area (EAA) documented a 35%
decrease in phosphorus levels.

Combined, the existing stormwater
treatment areas and farming best
management practices have cut phosphorus
inputs to the Everglades by 1,400 metric tons
over the past decade. “When the additional
STAs become operational, even more water
will be cleansed before release into the

Everglades,” said Merriam. 
The District has developed a Long-

Term Plan – embodied in the amended
Everglades Forever Act passed this year
– for further reducing phosphorus
inflows and to accelerate recovery of
impacted areas. Examples of potential
methods include harvesting/physical

removal of cattail, adjustments in water
levels, prescribed burning, chemical

treatments and the re-planting of more
desirable species. Improvements in
hydropatterns (water depth, flow and
timing/distribution) are also planned. 

HIGH-TECH MAPPING

Ken Rutchey, a senior supervising
environmental scientist, oversees the WCA-
2A cattail mapping project. 

“We monitor the extent and density of
cattail to determine if water management
practices are having an effect on plant
communities,” he said. “The resulting data
trends provide us with an indication of the
condition and dynamics of the ecosystem.”

Scientists and technicians start with color
infrared aerial photographs taken 12,000 feet
above the earth. A fine resolution grid
system – divided into 170,500 individual
cells – is then superimposed over the aerial
images. Each grid cell is analyzed for
vegetation and cattail coverage. To ground-
truth the data, 742 GPS-identified locations
were visited by airboat or helicopter. The

2003 aerial photos were then compared with
ones taken in 1991 and 1995 (prior to
implementation of the phosphorus-reduction
measures) to determine the changes, if any,
in cattail coverage. 

RESULTS ARE ENCOURAGING

Results show that while the spread of
cattail continues in the Everglades water
conservation area, the rate of expansion is
slowing down. It is important to note that
cattail growth may continue even as the
long-term water quality improvements are
implemented due to phosphorus releases
from the soil and until full hydrologic
restoration is achieved.

“We view this recent cattail survey as
confirmation that our phosphorus-reduction
investment is paying off,” said Henry Dean,
SFWMD Executive Director. “We are
encouraged by the initial results and will
continue to reduce nutrient inflows, create
alternative water storage and distribution
options, and work toward a healthier
Everglades.” 

In the fertile fields south of Lake Okeechobee, in
September of 1928, it was “bean-picking time”

according to Zora Neale Hurston, author of Their Eyes
Were Watching God. Ms. Hurston, a native daughter of
Fort Pierce, wrote about the lives of African-
Americans living in central and southern Florida during the ’20s and ’30s. That year, September was also
the time when a storm like no other hit the state. Seventy-five years have passed since the Storm of ’28
blew across central Florida and left more than 2,000 dead in its wake. 

Most victims were living just south of Lake Okeechobee. At this time (before the Herbert Hoover
Dike), the lake was like a large, shallow pan partly filled with water only 10 feet at its center. The first
north winds of the storm had the effect of tipping this “pan,” and raising the water at the south end. Then
the full-force of hurricane winds tipped the “pan” further – and the water that surged over the southern
shore was like a tidal wave.

A TERRIBLE TOLL

Though the Red Cross estimated the number who perished between 1,850 and 2,000, today’s
estimates are much higher. “There were not enough living to bury the dead,” Ms. Hurston wrote. Bodies
were dumped into mass graves. For many years following the 1928 hurricane, farmers tilling their fields
would find remains of victims.

In 1999, the City of West Palm Beach – at the urging of a recently-formed Memorial Park Coalition –
purchased land identified as a mass grave for hundreds of 1928 victims. A historic marker was erected on
the site and in 2002, the hallowed ground was placed on the National Register of Historic Places. 

This deadly hurricane brought national attention to the area’s vulnerability. The tremendous loss of
lives and devastation of livelihoods led to the development of a regional system for flood control and
protection in South Florida. 

A COMMUNITY’S MEMORIAL

This September, the South Florida Water
Management District shared in the opportunity to
commemorate the 75th anniversary of the terrible
storm and remember those who lost their lives. The
District created four displays with vintage photos
depicting the aftermath of one of Florida’s most
destructive storms. These were placed in lobbies of
public buildings. Brochures and videos were
produced for memorial events held in several West
Palm Beach communities and Belle Glade. 

On September 20, a burial
procession reenacted the one that
carried 674 victims from south of
Lake Okeechobee to the mass grave
in West Palm Beach in 1928, now
known as The Field of Memories.
Most poignantly, pinwheels were
placed in the open field to honor
each victim. 

Today, the Memorial Park Coalition plans to build a monument and an education center to honor the
lives of migrant farm workers who died in the storm, as well as those who farm the fields today. The
facility will also serve as headquarters for volunteer opportunities in the community and showcase
educational exhibits on hurricane preparation. 

For more information on how to become a part of The Field of Memories by donating or volunteering
your time, contact the Storm of ’28 Coalition at (561) 881-8298.  

Remembering:
Lives lost in the

Storm of ’28

Most buildings in Belle Glade were leveled or severely
damaged by the Storm of ’28.

Far out in western Palm Beach County are six
man-made wetlands called stormwater

treatment areas (STAs). Simply put, they are
designed to filter phosphorus in the runoff from
surrounding farm fields, cleansing water before it
enters the Everglades. When an STA becomes too
thick with plants to operate efficiently, a “cutter
boat” clears the way by harvesting the unwanted
vegetation. This boat gets its name from the way it
cuts through the vegetation – reducing large clumps
of tangled plants to smaller bits of vegetation that
can be harvested and made ready for disposal.

One of these cutter boats is called the “Tiger
Cut.” At 18 feet long and six feet wide, it nimbly
moves through the shallow waters of an STA. Four-
foot wide whirling blades in the front cut and propel
the small boat through a thick surface mat of
vegetation – primarily cattails. 

Close by, a large mechanical harvester, known as
the “Kelpin 800,” does a similar job of cutting – but
it also has the ability to “pick up after itself.”
Following in the wake of the “Tiger Cut,” it collects
the cut vegetation left by both watercraft. An on-
board conveyor belt rakes and compacts the debris
until the boat is full. That material is then off loaded
at a spoil collection area, where it is put on trucks
and taken away.

“Aqua-Mogs” are small, self-propelled barges
that can be used for dredging, shoveling, shoreline
mowing, cutting and other maintenance operations.
After Hurricane Andrew hit in 1992, “Aqua-Mogs”

were put into service to help re-open inaccessible
waterways clogged by fallen trees and other debris. 

Towboats are also used to collect debris.
Designed after the WWII-era “duck boat,” they ride
low in the water, making them ideal for
maneuvering under the many low bridges that span
District canals in Miami-Dade and Broward
counties. Their front-operated baskets collect debris
from urban canals so it can be deposited on canal
banks and trucked away.

Another trail-blazing boat is working to clear the
Miami River of litter and pollutants, the “Scavenger
2000.”  This specially designed 38-foot boat is one
of a kind, the creation of Water Management
Technologies, a local company, and leased to the
City of Miami. In two months of plying the river,
the boat has removed 2,000 cubic feet of trash. But
the Scavenger is also capable of improving water
quality by reducing bacteria, oil, algae and other
contaminants; and pumping life-supporting oxygen
back into the water. The “Scavenger 2000” is part of
a demonstration project by the Miami River
Commission, with funding by state and local
governments, including the District. 

Finally, though tiny in comparison to the other
specialty boats, the “Robo-Boat” does a very big
job. This radio-controlled device, developed by the
District, was judged to be so unique that the District
became the first water management agency in the
nation to receive a patent from the U.S. Patent
Office. Its small size and remote operation
dramatically changed and improved current methods
of water monitoring and data collection. Now, water
samples can be gathered by “Robo-Boat” from areas
that were not previously accessible to larger boats.
It can also check for structural damage deep inside
culverts, and staff need not be concerned about
encountering unfriendly alligators while trying to
gather this important water quality information.

So, whether radio controlled, or operated in a
more familiar manner, each of these highly effective
and innovative watercraft help the District manage
and monitor the waters flowing through the vast
network of waterways and structures built to help
control flooding and safeguard the water resources
of South Florida.

With names like “Tiger Cut,” “Aqua-Mog,” “Robo-Boat,” and “Kelpin 800,”

these are not the kind of boats one would normally see on lakes and rivers.

Specialized watercraft make up a small armada of boats needed to efficiently

maintain approximately 1,800 miles of canals and levees within the 16-county

area of the South Florida Water Management District.

The “Aqua-Mog” is capable of maintaining or clearing vegetation from steep
or shallow canal banks. It was used extensively after Hurricane Andrew.

The Towboat with its low profile easily maneuvers under low bridges
spanning District canals, collecting debris along the way.

Orlando

Miami

Ft. Myers

Lake
Okeechobee

Florida
Bay

Caloosahatchee

St. Lucie

Upper
Chain of

Lakes

Big
Cypress
National
Preserve

Water
Conservation

Areas

EAA

Everglades
National

Park

Kissim
m

ee
R

iver

River

River

ess
Water

Conservation
Areas

WCA 2A

STA-2

High-tech Watercraft 
Keep Waters Flowing

“Robo-Boat” is small and very maneuverable. Though it may look like a toy,
it’s an invaluable tool for scientists.

Above:The marker and
fence shelter the site of a
mass burial ground. 

Left: Artist’s rendering of
plans for Memorial Park in
West Palm Beach.

Presentations, Panel Discussions and Posters on the St. Lucie Estuary &
Southern Indian River Lagoon and:

• Best Management Practices and the Watershed Economics
•  Environmental Education & Outreach
•  Environmental Enhancement
•  Everglades Restoration (CERP) and the Watershed
•  Watershed Assessment

St. Lucie Estuary & Southern Indian River Lagoon
Watershed Symposium

Visit the South Florida Water Management District web site to learn
more about the symposium and sponsors:

www.sfwmd.gov/images/layout/wit2004/wit2004.html

For registration information, contact Doreen DiCarlo. 
Phone: (561) 799-8553  FAX: (561) 626-1404 or register online

https://secure.ces.fau.edu/wit2004/

Registration web site hosted by the Florida Center for 
Environmental Studies 

Balancing Florida’s future water needs with

growth requires an innovative, adaptive

management approach to water management. 

This was the ongoing theme at Florida’s 28th

Annual Conference on Water Management held

September 3-5 in Tampa, the home of the nation’s

newest and largest seawater desalination plant and a

successful example of adaptive management.

Throughout the three-day event, approximately 500

state and local leaders shared information about

emerging technologies, discussed policy, social and

environmental issues, and addressed economic

challenges in managing Florida’s water resources. 

Interactive discussions, presentations and case

studies addressed adaptive management of water

resources, alternative financing for water supply

projects, and options for future management of

water resources. 

Among the many distinguished panelists were

Florida Sen. Nancy Argenziano; Sen. Paula

Dockery; Rep. Richard Machek; Rep. David Russell;

Susan Seacrest, president of The Groundwater

Foundation; Richard Norment, executive director of

the National Council for Public-Private Partnerships;

Pam Iorio, mayor of Tampa; and David Struhs,

secretary of the Florida Department of

Environmental Protection. South Florida Water

Management District Governing Board Chair

Nicolás Gutiérrez and Executive Director Henry

Dean also participated on panel discussions. 

The Florida Department of Environmental

Protection and the state’s five water management

districts are co-sponsors of the event.

The “Scavenger 2000” readies for a journey on the Miami River.The U.S. Supreme Court, recognizing the importance of the legal
principles at stake, has agreed to hear a South Florida case that has

both local and national consequences. In a brief filed in September, the
South Florida Water Management District argues that a lower federal court’s
misinterpretation of a specific section of the federal Clean Water Act will
add barriers to environmental protection of the Everglades, and will
substantially increase the regulatory burden and cost for public water
management agencies across the country.

“We’re already well on the way to cleaning up the Everglades. Yet our
progress could be diverted – or even reversed – if the law is wrongly
applied,” said Nicolás Gutiérrez, District Governing Board Chair. “Unless
the lower court’s misreading of the law is overturned, there will be serious
national consequences for the environment and the economy.”

A broad coalition supports the District’s position, including cities, states,
attorneys general, water management agencies, and associations and
advocacy groups from around the nation.

The case before the U.S. Supreme Court – South Florida Water
Management District vs. Miccosukee Tribe of Indians – focuses on the
permitting of a single pumping station (S-9) within the Everglades in

western Broward County. The Miccosukee Tribe asserts that, under the
federal Clean Water Act, SFWMD should be required to obtain a federal
National Pollutant Discharge Elimination System (NPDES) permit in order
to transfer water from the C-11 canal to Everglades Water Conservation
Area 3A. The S-9 pumping station (pictured at left) is permitted by the state
and is required to meet state water quality standards.

Lower federal courts have held that an NPDES permit is required for the
District to move water in the areas in question. Those lower courts,
according to SFWMD, misinterpreted the intent of Congress in framing the
law, and failed to understand the restrictions that an NPDES permit would
place on Everglades Restoration. 

The District is mandated to move water throughout the regional public
works project to provide flood protection and to protect regional water
supplies for the residents of central and south Florida. The water in the C-11
basin receives untreated runoff from area residential and commercial
properties. SFWMD is not violating any regulatory requirement of the
federal Clean Water Act by merely moving water for purposes intended to
serve the public good.

The Miccosukee Tribe argues that SFWMD is a “polluter” when, in fact,
the SFWMD adds no pollutants to the water as it moves through the system.
SFWMD and its coalition of supporters argue that Congress intended that a
NPDES permit should be required only to regulate those who add pollutants
to the water. 

“As a public agency, we always comply with environmental regulations
that apply to us,” said Sheryl Wood, General Counsel of SFWMD. “But this
section of the law was never envisioned by Congress to apply to public
water-management agencies who supply drinking water and restrain
floodwaters. Clearly, Congress intended this part of the law to apply to
industrial polluters who add dangerous pollutants to the nation’s water.”

Added Gutiérrez, “If we win this case, the real winner will be our
nation’s environment, which will enjoy a faster and more effective cleanup.
But if we lose, the real losers will be the nation’s taxpayers, who will see
their scarce resources frittered away on needless bureaucratic paperwork
instead of practical measures that protect our environment.” 

For more detailed information about this case, see our web site
(www.sfwmd.gov/gover/s_9final/home/).

Supreme Court Ruling Crucial
to Everglades Restoration
Nationwide impacts at stake

January 7-9, 2004
Marriott Resort, South Hutchinson Island

Tampa Hosts
28th Annual Conference

on

Water Management

The “Tiger Cut” pictured above, works in tandem
with the “Kelpin 800” below, to manage vegetation

in an STA.




